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mAbstract
Research and practice are increasingly demonstrating the environmental benefits of
pastoralism and the opportunity for sustainable development of pastoral
communities through a combination of livestock and biodiversity-related business.
To take full advantage of the potential biodiversity-pastoral synergies, it will be
crucial to put in place supporting policies. They need to be embedded in the
context of overall pastoral development. However, rangelands and pastoral societies
in drylands are heterogeneous, and development options cannot be assumed to be
uniform. Factors such as aridity, access to markets and population pressure influence
the constraints and the opportunities for both pastoral and non-pastoral
communities. We describe the differential challenges to development along these
gradients and identify investment priorities if the policy objectives were to support
the complementarities between pastoralism and biodiversity conservation.
Keywords: Heterogeneity, DrylandsBackground
In recent years, it has become more evident to researchers that livestock mobility pro-
duces positive environmental externalities: environmental benefits such as biodiversity
conservation and stimulated pasture growth. Understanding and promoting these be-
nefits, and thus feeding back positively on the system, have been shown to make good
economic sense (McGahey et al. 2008; Davies et al. 2010). Herd mobility is not only es-
sential for effective risk management, it also enables pastoralists to harness the environ-
mental variability and enhance livestock production (Swallow 1994; Nori 2007; Krätli and
Schareika 2010).
Mobility can be driven by many factors, including seasonal availability of (or require-
ment for) resources, evasion of seasonal stresses such as livestock disease, access to ser-
vices such as markets and avoidance of conflict.
The ecological case was made most emphatically with the 1993 publication Rangelands
at Disequilibrium (Behnke et al. 1993). This publication argues that the extreme uncer-
tainty of resource availability in dryland environments demands a mobile, opportu-
nistic management strategy (see also Scoones 1995). The publication also outlined
the phenomenon of ecological flux, which provides a compelling argument against per-
ceived rangeland degradation by pastoralists. In Managing Mobility in African Drylands,2012 Notenbaert et al.; licensee Springer Ltd. This is an Open Access article distributed under the terms of the Creative Commons
ttribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in any
edium, provided the original work is properly cited.
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tional, pastoral rangelands are generally observed to be in good environmental condition.
The ecological case is now being reinforced with research into the intimate relation-
ships between herbivores, including domestic livestock, and their environment. Grazing
ungulates and grasslands appear to have co-evolved to the point that they provide mu-
tually beneficial services (Stebbins 1987), with herbivore action promoting growth of
grasses, dispersal and fecundity of seeds, and overall nutrient and water cycling in
rangeland ecosystems. However, the periodicity of grazing and its intensity, rather than
cumulative grazing pressure, appears to be the most important factor determining sus-
tainability of grazing. Research appears to show what pastoralists have long argued: that
grasslands can suffer from long-term under-grazing as much as from overgrazing, but
periodic bursts of intense grazing pressure can be beneficial (Savory 1999; Briske et al.
2008; Vetter 2005). Other research has shown that pastoralists have an intimate rela-
tionship with their environment and a rich knowledge that enables them to both pro-
tect and exploit their environment and conserve the rangelands' biodiversity on which
they depend (McGahey et al. 2008; Aboud et al. 1996).
In summary, well-managed extensive livestock production on communal land is one
of the most appropriate uses of the drylands in Africa (Behnke et al. 1993; Scoones
1993; ILRI 2006; UNDP 2006; Neely et al. 2009), both from an ecological and an eco-
nomic standpoint. The evidence that pastoralism plays an important role in biodiversity
conservation is persuasive, and the opportunities for pastoralists to benefit from con-
servation are also convincing (Norton-Griffiths and Said 2010; FAO 2009). However,
rangelands and the pastoral societies making use of them are heterogeneous, and de-
velopment options thus cannot be assumed to be uniform. Using spatial information,
socio-economic analysis and a review of current policy, this paper identifies investment
priorities for different dryland zones in Eastern Africa if the policy objective were to
support the mutual benefits between pastoralism and biodiversity. We hereby focus
into the dryland areas with an aridity index below 0.65 in Ethiopia, Kenya and Tanzania
which include arid, semi-arid as well as sub-humid zones (Figure 1). We use the term
pastoralism to refer to extensive production of herbivorous livestock using pasture (or
browse) in which herd mobility is a central management strategy. In line with the Se-
cretariat of the Convention on Biological diversity (2005), we refer to biodiversity as the
variability among all living organisms found in the drylands. It includes diversity within
species, between species and of ecosystems in which they live. Wildlife are but part of the
species diversity that contribute to biodiversity.
The drylands in East Africa contribute considerably to national economies and to so-
ciety, as they support agriculture, livestock rearing, tourism and wild resource harves-
ting, and play a critical role in ensuring national food sufficiency (Nassef et al. 2009).
The bulk of the meat, milk and other livestock products consumed in the Horn of
Africa region comes from the drylands (Kirkbride and Grahn 2008). At the same time,
these drylands are home to many unique plant and animal species, which are adapted to
the seasonality and extreme unpredictability of precipitation. These adaptations enable
them to provide important environmental services such as the conservation of land, water
and biodiversity (Mortimore 2005). Some species are also endowed with natural chemi-
cals, for example, the resins (gum arabic) excreted by the acacia tree species that are used
in industries. As a result, drylands can provide a range of goods and services, many of
Figure 1 The drylands of East Africa.
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Hatfield 2008). For example, in Uganda, natural products from savannah woodlands and
bushlands contributed up to US$30 ha−1 per year−1 to the economic well-being of house-
holds (Bush et al. 2004). The drylands also support a great diversity of large mammals that
have significant global and local cultural value. According to UNEP (2007), Ethiopia con-
tains 277 mammal species, 626 bird species and 6,500 plant species. UNEP (2007) esti-
mates mammal diversity in Tanzania and Kenya to be even higher, with 364 and 400
different species, respectively. Figure 2 shows the mammal richness in Eastern Africa as
Figure 2 The mammal diversity in East Africa.
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mammal species richness both in the drylands and the humid areas.
There has been some debate regarding the competition between livestock producers
and biodiversity. Some researchers suggest that pastoral land use has created some of the
most biologically diverse savannah ecosystems in the world (Fratkin 1997; Homewood
and Rogers 1991; Little 1996) and that high intensities of livestock grazing do not ad-
versely affect wildlife populations (Saberwal 1996). This is in contrast with the traditional
conservation narrative which describes wildlife populations as threatened directly with
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that resulted from increased human populations and their demands for development
(Campbell 2002). Many people associate grazing animals with overgrazing and soil deg-
radation. The Global Assessment of Soil Degradation (Oldeman et al. 1991), for example,
estimates that 680 million ha of rangeland have become degraded since 1945, and Dregne
et al. (1991) argued that 73% of the world's 4.5 billion ha of rangeland is moderately or se-
verely degraded.
However, savannah ecosystems are not the natural wildernesses that some conserva-
tionists believe (Little 1996). Over the 5,000 years since pastoralism emerged as a land
use system in sub-Saharan Africa, pastoral natural resource management and herding
strategies have modified ecosystems to such an extent that removal of pastoralism can
be detrimental to grazing ungulates and rangeland diversity (Lamprey and Waller
1990). Pastoralist rangeland management practices that include the use of fire and pe-
riodic grazing to promote the growth of palatable grasses and reduce the encroachment
of bushes have created conditions favourable for wildlife. In some locations, there is
evidence of higher diversities and populations of wildlife in pastoral areas adjacent to
national parks, than in the parks themselves (ILRI 2006).
There is an increasingly robust case for pursuing conservation objectives through
pastoralism rather than seeing conservation and pastoralism as mutually exclusive
pursuits. Positive relations between biodiversity and pastoral livelihoods have
existed over the long term, and a picture of a harmonious co-existence has emerged
(ILRI 2006).
Pastoralists have developed elaborate land-use strategies for conserving resources,
and there are examples of grazing regimes, stocking regulations and pasture conservation
within many pastoral societies (Ruttan and Borgerhoff Mulder 1999; McGahey et al.
2008). There is also increasing demonstration that conservation can play a significant role
in sustainable development in the drylands. Indeed, pastoralists in industrialised countries
increasingly rely on conservation-related incomes to bolster their livestock enterprise and
to provide a diverse income portfolio in times of financial stress (WISP 2008). In some
countries in Eastern Africa, the revenue from big-game tourism is comparable with the
contribution of pastoralism. Kirkbride and Grahn (2008) report that tourism brings in an-
nual returns of $900 million to $1.2 billion to Tanzania's economy and represents 13% of
Kenya's GDP. There are a number of examples of benefit sharing from national parks,
wherein the park authorities effectively compensate neighbouring pastoralists for tolera-
ting wildlife on their land, thereby securing dispersal areas outside the national parks and
keeping wildlife corridors open (Horan et al. 2009; Rodríguez et al. 2012). There are also
numerous examples of pastoralists initiating conservation-related businesses, by creating
favourable conditions on their land for investment by tourism ventures (Manyara and
Jones 2007; Groom and Harris 2008; Homewood et al. 2009). Payments to livestock her-
ders for the ecosystem services generated through their land uses are currently being
made in lands adjacent to Kenya's Maasai Mara National Reserve. The pastoral land-
owners leasing their land to the Olare Orok Conservancy, for example, currently receive a
payment of US$43 ha−1 year−1 (Bedelian in press).
Tourism is not the only way to benefit from biodiversity: conservation and efforts are
underway to promote a range of other conservation-based incomes. These include mar-
keting of natural products that are found in the drylands, such as gums, resins and
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precedents to draw on yet from in the Eastern and Central African regions.
The wider development and policy context
To take full advantage of the potential biodiversity-pastoral synergies, it will be crucial
to put in place supporting policies. They need to be embedded in the context of overall
pastoral development and take the development of the whole dryland area environment
into account.
A variety of agricultural production systems can be found in the drylands. The most
widely spread livelihood strategy involves pastoral livestock production. Pastoral com-
munities are however under pressure because of human population growth, breakdown of
traditional management systems and exclusion from the wetter and more fertile parts of
territories previously available for pastoral exploitation. These territories are encroached
on by dryland agriculture or irrigation, which typically excludes grazing (Galvin 2009). In
general, people in the Eastern African drylands on average lag far behind on human well-
being, and many of its people live below the poverty line (UNDP 2008; WRI et al. 2007;
Henninger et al. 2010). Homewood et al. (2009) describe an immense variability of the
poverty levels. Spatial variation exists between countries and locations. In addition, a small
number of people with high incomes cause the mean income to be skewed upwards. This
rather gloomy situation calls for development action. There is an urgent need for invest-
ment, particularly in education, health services, transport systems, local institutions, secu-
rity and legal services.
In very broad terms, there are three different development pathways for the pastoral
populations. One obvious option is to pursue development and enhance the welfare of
the population through increasing the benefits and income generated from pastoral live-
stock production. Households can also opt to complement their income from livestock
production through a diversity of alternative activities. Some herders remain in the sector
but diversify their income while sustaining their pastoral livelihood. This is what we call a
diversified pastoral livelihood. Finally, there is potential to migrate out of pastoralism into
non- or marginally livestock-related activities. This can be pursued in the pastoral areas
or through a complete outward migration out of pastoral areas. There is a variety of alter-
native land uses possible for both pastoral diversification and exit from pastoralism. They
include - but are not limited to - crop agriculture, carbon sequestration, biofuel produc-
tion, collection and sale of natural products and wildlife tourism. In reality, the dynamics
and trends in pastoral livelihood strategies are much more complex and heterogeneous
than this simple categorisation suggests, but the description of those goes far beyond the
scope of this paper.
These differential development pathways often pose competing demands on the natu-
ral resources, especially in some of the key resource areas. Some of the wetlands, flood
plains or other wetter sites form for example crucial grazing areas for the pastoralists
but are also the first target for diversification in the form of crop agriculture. The mul-
tiple demands from different potential land uses have to be balanced carefully by planners
and users, and the overall landscape taken into account if pastoralism as a livelihood has
to survive and its synergies with biodiversity fully exploited.
Although the case for pastoralism can be made convincingly from an economic, envi-
ronmental and social rights-based perspective, the prevailing policy environments are
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action of pastoralism with biodiversity. Policy makers often see conservation and agri-
cultural production objectives as mutually exclusive and favour other land uses, some of
which might be less environmentally sustainable and less economically viable in the dry-
lands. To address this imbalance, it is necessary to identify sustainable investment options
that re-enable pastoralists to invest in both livestock keeping and biodiversity conserva-
tion. Most governments in the region are struggling to get the right mix of policies that
will address and spur accelerated pastoral development and protect biodiversity in the
drylands.
The policy status in the East African region is rather differentiated. Countries like
Kenya are coming up with strong policies to integrate drylands and pastoralism into
the mainstream economy. This can be seen in the Vision 2030 which includes arid and
semi-arid lands' unique needs and in the establishment of a Ministry of State for the
Development of Northern Kenya and Other Arid Lands. Ethiopia and Tanzania, on the
other hand, appreciate pastoralism in some policy documents and express contrary
statements in official statements and other policy documents (MOAC 1997; SPILL and
Mtatifikolo 2005; PASDEP 2006). It should be noted that there is an increasing appre-
ciation and recognition of pastoralism at the regional level. In Africa, the African Union
(AU) Policy Framework on Pastoralism and AU Framework and Guidelines for Land
Policy in Africa are some of the continental policy instruments providing a generic
framework for the countries to use to address the pastoralist issues. In East Africa, the
East Africa Protocol on Environment and Natural Resources, the East Africa Climate
Change Policy and the Intergovernmental Authority for Development (IGAD) Live-
stock Policy Initiative are some of the key instruments providing positive guidelines on
pastoral issues. Though a mix of sometimes contradicting policies and laws can be found
at the country level, the mere presence of positive policies is an improvement over the
lack of or inappropriate policies that were common in the region in the past ten or so
years. Research findings that challenge some of the critical negative perceptions on pasto-
ralism, such as the ‘tragedy of the commons’, are finally trickling down and influencing the
policy discourse.
Taking a critical look at the economic policies for Kenya, Ethiopia and Tanzania, it
can be seen that in terms of economic development planning, pastoralists have started
to be recognised, and the need for special attention to dryland development is also cap-
tured. The ambiguity and mixed nature of policy and policy statements, however, indi-
cate that not all key actors in the policy arena have been reached and that a lot more
needs to be done to convince all policy makers that pastoralism is sustainable and eco-
nomically viable. In addition, many policies do not have the strategies for implementa-
tion, and when they do, there is no guarantee of budgetary allocation nor a clear plan
for implementation at different levels (local and national). This is not unexpected given
that the policy-making process is, by no means, as rational as it is often portrayed to
be. The outcomes occur as a result of complicated political, social and institutional
processes which are at best described as evolutionary (Sutton 1999). Fortunately, the gro-
wing recognition that policy processes are complex, multidimensional and unpredicta-
ble (Omamo 2003; Young 2006) is encouraging mechanisms that promote the use of
research-based evidence in development policy. This paper hopes to contribute to this
process by arguing that pastoralism can be both ecologically and economically sustainable
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Special attention is hereby given on how best to support biodiversity and pastoralism.
Spatial heterogeneity
The drylands in Eastern Africa are highly heterogeneous. Climatic conditions for example
range from hyper-arid to sub-humid (Trabucco and Zomer 2009) and vary considerably
in rainfall variability (Jones and Thornton 2010). Soil characteristics and fertility show
highly varied spatial patterns (Sanchez et al. 2003). A lot of variation can also be seen in
terms of socio-economic variables. Population density in these drylands for example
ranges from almost zero to more than 200 people per square kilometre (CIESIN et al.
2004). Travel times to settlements of 50,000 or more inhabitants are estimated to reach as
long as 36 h (Nelson 2008). Rangeland landscapes and the communities inhabiting them
are not all the same and will respond differently to both management practices and
changes in the environment. As in any other rural development planning process, it is of
crucial importance to take this complexity and heterogeneity into account when planning
dryland development strategies. It influences the applicability and impacts of interven-
tions, as well as the need for specific investments and policy support.
From an agricultural development perspective, absolute and comparative advantages
of different communities in different locations are fundamentally important frames for
designing development strategies (Chamberlin et al. 2006). The heterogeneity can be
described in terms of many different variables, and the opportunities for development
in dryland areas are determined by a multitude of factors, many of which may be
closely associated. We focus in this paper on the gradients of agricultural production
potential, market access and human population density because of their strong influence
on the opportunities present and investments needed. Drylands are characterised by low
and erratic precipitation that results in relatively low and unpredictable levels of crop
and livestock production. Climatic conditions for example range from hyper-arid to sub-
humid and vary considerably in rainfall variability. Pastoralists have developed unique
mechanisms to cope with low and sporadic rainfall. They can maintain high populations
of domestic herbivores sustainably if they have ensured and flexible access to the different
habitats and resources in a given area (Niamir-Fuller 1999). The biomass production of
pasture decreases, but its nutritive value increases with increasing aridity; pastoralists take
advantage of this uneven distribution of plant productivity through livestock mobility,
something that crop agriculture cannot achieve (Breman and de Wit 1983). The survival
of herds depends on the pastoralists' willingness and capacity to move (Gallais 1977), and
an extensive spatial scale of exploitation is a prerequisite for a successful pastoral system
(Ellis and Swift 1988). The potential for crop agriculture on the other hand typically
increases with humidity. The spread of crop production into drier lands can however hin-
der the mobility of pastoralists and also increase the conflicts between herders, farmers
and wildlife. As crop cultivation moves into drier areas, it typically exploits key resource
patches that are vital to pastoral production, removing a small but essential component
from the bigger pastoral system. This creates a major externality that is seldom factored
into the cost-benefit analysis of land use change (Davies and Hatfield 2008).
Proximity to markets and urban centres affects the number and range of options open
to those interested in livelihood diversification. According to the research undertaken by
Little (2005) in the Horn of Africa, pastoralists residing less than 40 km from towns
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However, according to Little et al. (2008), there appears to be a trade-off between the dis-
ruptions to the pastoral production system brought about by restricted mobility and
increased benefits of access to markets. They argue that the opportunities to move oppor-
tunistically in response to unpredictable rainfall patterns and forage production are more
constraining near towns where markets are found but are more favourable in remote
rangeland zones.
High population density forces pastoral people to diversify their livelihoods. This may
be a diversification of pastoral livelihoods, including various natural resource or non-
natural resource-based diversification options or exit out of the pastoral lands. Access
to credit to enable investments would facilitate such diversification. Population density
is also a proxy for the availability of labour, which is an important input in pastoral sys-
tems but might especially become a constraint when pastoralists diversify into non-land-
related activities. Higher population density may enable labour-intensive livelihoods and
land management approaches (Chamberlin et al. 2006) and may stimulate the develop-
ment of local markets and infrastructure. It also increases the local demand and is likely
to reduce transaction costs (Pender et al. 2006).Policy options for supporting pastoralism and biodiversity
Policy has implications for the use and management of the rangelands. Policies can either
support or constrain the interaction between pastoralism and biodiversity conservation.
The policy environment in Eastern Africa has tended to be inappropriate for the proper
functioning of the positive relationship between pastoralism and biodiversity conservation.
Numerous policies exist but are often uncoordinated even within sectors and fall short on
their evidence base (Chabari 2009; Manzano 2012). In addition, these policies are often
not implemented (Hesse and Ochieng Odhiambo 2009).
Policies that support biodiversity investments will more accurately reflect the diverse
livelihood portfolios of the region's pastoralists. This will be instrumental to preventing
over-reliance on one or other economic activity and thereby will assist pastoralists to
manage risk and to construct more resilient livelihoods. Policy support for a wider range
of livelihood options will also help overcome the reliance on a narrow range of resources
and thereby mitigate over-exploitation of those resources. In both cases, policy frame-
works are only part of the solution, and it is recognised that further attention is also re-
quired to overarching socio-economic, political and institutional issues.
Depending on a location's position along the aridity, population density or market ac-
cess gradient, supporting ‘pastoralism and biodiversity’ as a package, necessitates different
investment and development actions and policy support.Aridity
It is the mobility and flexibility of pastoral production systems that enable them to
make the best use of the patchy and unpredictable environments that prevail in dry-
lands (Gallais 1977; Ellis and Swift 1988; Behnke et al. 1993; Nori 2007; Krätli and
Schareika 2010). In the landscape-scale management of pastoralism, cultivable or irri-
gable patches are only one component, compared to the total dependence of crop produc-
tion on those patches and the associated opportunity cost of abandoning the remaining
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lience, integrity and sustainable management of rangeland ecosystems, these need to be
managed at the ecosystem scale. Frequently, this does not happen, and rangelands be-
come fragmented, disconnected and poorly managed. If the policy objective is to support
‘pastoralism and biodiversity’, pastoral mobility needs to be enabled, and integrated
landscape-scale management strengthened. Table 1 below lists some of the interventions
required in the more humid as well as arid environments.
It is assumed that crop cultivation in dry sub-humid areas is to some extent inevita-
ble. Where crop cultivation is practised, close integration with livestock keeping could
be promoted, through for example fodder production, ensuring access to water resources
and seasonal forage and the regulation of transhumance. Further, the soils of a rangeland
get easily exhausted and therefore must rely on fertiliser supplements to support conti-
nuous crop production (Okello and Grasty 2009). Supporting investments and policies
need to be put in place to avoid abandonment of agricultural fields, and the consequent
degradation that may take long to restore. To reduce the human-wildlife conflict, it might
be necessary to compensate for wildlife damage.
At the drier end of the spectrum, the focus is on increasing resilience, through risk
management, diversification of the pastoral livelihoods and holistic natural resource
management. Species density may increase with humidity or may peak in the semi-arid
zones, but species endemism may increase with aridity, whilst plant and animal species
diversity is not so linear (Huston 1994) and species market value may increase with
aridity. Examples of the latter include pharmaceutical properties as, e.g. diverse species
in other regions such as North Africa (Hudge et al. 2002; Neffati et al. 2009), or touristic
values as, e.g. in Samburu National Park in Kenya, where their ‘special five’a - five dryland
endemisms not found in other popular Kenyan parks - constitutes its major attraction.
This higher market value with increased aridity is a clear opportunity for diversification
of income associated with the drylands' biodiversity. In this context, the choice of
appropriate technology and a strong emphasis on sound environmental management is
especially vital to ensure sustainability, suitability and cost-effectiveness in the prevailing
environment (UNDP 2009). This is to avoid situations as occurred in Kenya where
Acacia turkanensis and Acacia scabrifolia are of urgent concern as a result of in-




 Protect access to communal resources
(water and seasonal forage for wildlife
and livestock)
 Ensure effective regulation of
transhumance
 Compensation for wildlife damage
 Focus on diversification strategies to
protect biodiversity
 Promote crop-livestock systems
 Promote crops that complement
‘pastoralism and biodiversity’
 Enable livestock mobility to maintain
livestock-biodiversity corridors
 Strengthen communal resource
management
 Focus on diversification to promote
resilience
 Develop integrated pasture-water
monitoring and management systems
and institutions
 Provide infrastructure for integrated
rangeland-water management
 Risk management and safety nets
(e.g. insurance)
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Somalia (Wren 2009).
Population density
Moving along the continuum from low to high population density, the emphasis on each
of the investments or policies that we highlight in Table 2 should gradually increase or
decrease.
As population density increases, greater emphasis is needed on diversifying the eco-
nomy into non-natural resource-based activities. This will lessen the pressure on the
natural resource base in general and on biodiversity in particular. The urban economy
could be strengthened, so that a section of the population can successfully exit out of
pastoralism, through providing access to credit and education complemented by infra-
structural investments. As permanent settlements appear and continue to grow, there
is a need to ensure pastoral mobility and access to key natural resources if pastoralism
as a livelihood strategy is to survive. Strengthening the urban economy therefore needs
to go hand in hand with regional planning so that rural development is not compro-
mised. There is an urgent need to plan and guide the currently spontaneous and un-
controlled process of pastoral urbanisation (Little et al. 2008). High population density
typically puts high pressure on biodiversity. The delineation and protection of conser-
vation areas can contribute to the protection of biodiversity and ecological functioning,
especially if connectivity is taken into account (Horan et al. 2009). As population den-
sity increases, typically less range land can be found. Development actions in these areas
would still be to the benefit of biodiversity and pastoralism in the larger area if (1) ac-
tions for guaranteeing pastoral mobility and favourable land tenure and, consequently,
habitat connectivity of ecosystems are undertaken; (2) advantage is taken from the in-
creasing inflow of pastoralist population into the sprawling urban areas in order to pro-
mote commercialization of products from their areas of origin (Wanyoike et al. 2010).
Commercialization strategies of products promoting biodiversity conservation will only
work if financial services and certain investments in marketing facilities are guaranteed.
Water provision to urban areas will need an integrated approach to guarantee ecosystem
functioning and preservation of biodiversity and pastoralist livelihoods, especially in the
more arid areas.
Market access
Poor infrastructure, and insecurity, increases the costs and risks of livestock trading in




 Strengthening of the pastoral economy
 Social services (including security)
 Provision of infrastructure for tourism
and market opening
 Diversify to include biodiversity-related
investments
 Strengthen land rights and NR
governance against encroachment,
fragmentation and resource pressures
 Protect biodiversity
 Rangeland rehabilitation
 Diversify the economy through greater
commercialisation and non- NR investments
 Urban investments
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low variable transaction costs (Ngeno et al. 2010). Similarly, greater proximity to mar-
kets increases the number and range of options open to those interested in livelihood
diversification, leading to more possibilities for tapping in to biodiversity resources. Evi-
dently, there are different market challenges to address for people living closer to mar-
kets. It is, for example, important to put policies and institutions in place that remove
‘anti-competitive’ bottlenecks, such as market exclusions and distortions by trader car-
tels (Barrett and Luseno 2004).
The transaction costs associated with distance from markets and the need to sell in
bulk could be a disincentive to diversification: the more economic activities that are
engaged in, the greater the cumulative transaction costs. Hence it may make sense to
invest in specialist pastoral production.
Table 3 below summarises the investments and policies required if the policy objective
is to support ‘pastoralism and biodiversity’ along the market access continuum.
Discussion
An optimised use of the dryland areas to conserve biodiversity as well as encourage
continuation of pastoralism in Eastern Africa necessitates careful regional land use
planning, taking into consideration trade-offs at the landscape scale. The impacts of
different livelihood options will have to be evaluated against different objectives, such
as increasing food production, enhancing livelihoods (in terms of, for example, equity,
health, income or food security), and maintaining biodiversity or environmental sustaina-
bility, and weighted accordingly.
Another challenge is presented by spatial and temporal scales. Interventions with
positive outcomes at the local level often have disastrous effects when implemented at
a larger geographical scale. Short-term benefits can be outlived by long-term negative
consequences. Small-scale cropping for example offers the opportunity of a relatively
stable income addition for pastoralists. Often it is, however, practised in key dry season
grazing areas and around water points. In that case, it negatively affects the ability of
herders to access key resources during periods of need, making pastoralism less sus-
tainable over time, as well as generating local disputes and destructive conflicts over
these key resources (Little 2009). Long-term negative outcomes include loss of bio-
diversity, soil compaction, the emergence of new pests and diseases, and nutrient mining




 Strengthen market chain connectivity
 Collective marketing




 Exploit the economy of scale in marketing
 Address asset liquidity and relate to
banking services
 Invest in processing or transport of
perishable products (especially milk)
 Diversification of production
(both in pastoralism and into non-
pastoral activities)
 Private rather than collective
market-enterprise
 Legislation to promote
competition (e.g. avoid cartels)
Notenbaert et al. Pastoralism: Research, Policy and Practice 2012, 2:14 Page 13 of 17
http://www.pastoralismjournal.com/content/2/1/14national parks often excludes these areas from exploitation and restricts pastoral mobility,
while only few of the benefits flow back to the pastoralist communities (Homewood et al.
2009; Kabiri 2010). In addition, the development of pastoral livelihoods typically involves
a mix of interventions. The complementarities between different forms of land use prac-
tices therefore need to be taken into account. Policy and investment should support a di-
verse range of complementary land uses, as opposed to just one or the other land use
option. It is possible that the aggregate values of multifunctional rangelands - pastoralism,
biodiversity conservation, rangeland products and so on - can best be exploited by opti-
mising their combined production, rather than maximising the production of one or the
other at the cost of the remainder (Aboud et al. 2012).
The concept of heterogeneity can help planners and decision makers thinking through
the types of investments and supporting policies needed, when evaluating the wide variety
of livelihood options and land use systems. The differences along different axes favour cer-
tain investment options and define policy constraints that need to be addressed. Many
more criteria could be evaluated and bring out other important factors. ‘Pastoralism and
biodiversity’ remains an agro-ecosystem that requires system-based holistic planning. Inde-
pendent of the level of aridity, population density and accessibility, there must be emphasis
on landscape-scale land use planning. The complementarities between pastoralism and bio-
diversity are not guaranteed. They require special attention and investments and policies
supporting these overlapping land uses. Examples from Kenya and Eastern Africa (Aboud
et al. 2012; Flintan 2012) illustrate some of the ways forward: secure land rights, investment
in local institutions, investment in ecotourism and investment in harvesting natural
products such as henna or gum arabic. The future of the drylands will in the end largely
depend on the development paradigms, we as a society, decide to follow. Will there be
breakthroughs in payment schemes for ecosystem services in these areas (Reid et al. 2004)?
The answers to these questions together with global trade and power relationships will have
significant impacts on how some of these regions will develop and how much advantage will
be taken from the potential complementarities between pastoralism and biodiversity.
Investments in infrastructure produce improved services for people and develop mar-
kets, but in the long term as investors buy large areas of land that can be put into alter-
native production, this could be at the expense of grazing land and biodiversity (Cotula
et al. 2009; Oakland Institute 2011). If at the same time, payments for ecosystems ser-
vices (PES) could be put in place for carbon, wildlife and the protection of water
sources, pastoralists could perhaps manage livestock populations to optimise the whole
ecosystem for the conservation of biodiversity. Care needs to be taken that these pay-
ment schemes do not lead to inequity as only the well-educated or more resourceful
have the information to access payments for ecosystem services. Experience in Kenya,
for example, shows that money generated by parks and community sanctuaries from
tourism revenue mostly go to local elites, foreign tour investors or the government
(Norton-Griffiths and Said 2010; Thomson and Homewood. 2002; Sindiga 1995). The
participation of poor households in PES is limited by, among others, high transaction
costs, institutional and technical barriers, lack of information, and weak capacity for
negotiation (Iftikhar et al. 2007; Kosoy et al. 2005; Miranda et al. 2003; Zbinden and
Lee 2005). This last issue again brings out the need to include communities in the
planning. Pastoralism and pastoral lifestyles are unique and tailored to inhabit and
use the drylands as efficient as possible, through use of traditional knowledge system
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incorporated in the national policies and strategies where appropriate.Conclusion
If the political agenda is to support the complementarities between pastoralism and
biodiversity, there are a number of key investment and policy priorities. Ecologically
and economically sustainable livestock production in the drylands requires public in-
vestment in transport and market infrastructure, credit facilities, health and education
adapted to mobility in combination with policies supporting environmental protection.
Drylands are, however, not homogeneous areas but contain diverse bio-physical and
socio-economic realities. Land use planning and livelihood strategies, investments and
policies need be matched to this diversity. Drylands are also highly complex systems ope-
rating at a different scale. Trade-offs at landscape need to be carefully examined when de-
signing development strategies.
The case for pastoralism and biodiversity as a package has been made by others (e.g.
Aboud et al. 1996; Neely et al. 2009; Norton-Griffiths and Said 2010), and this paper offers
some options for realising this synergy. However, policies can endorse this complementar-
ity, but a great deal more is required, particularly in terms of private investment, access to
financial services, and training and education. More detailed research and experience-
sharing are required to improve our understanding of the conditions under which the
‘pastoralism and biodiversity’ goals can be practically realised on the ground.
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